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Fracture Testing Work 
At Lewis I s  Described 

Listening to the amplified sounds of metal cracking under strain 
is helping to make the supersonic transport possible, according to Wil- 
liam F. Brown Jr., Chief of Lewis’ Strength of Materials Branch. 

Brown was chairman of the re- 
cent Symposium on Fracture Test- 
ing and Its Applications sponsored 
by the American Society for Test- 
ing and Materials and held in Chi- 
cago. 

He and John E. Srawley, Head 
of the Fracture Section at Lewis, 
presented a paper on fracture 
toughness test methods. Brown 
also chaired a panel discussion 
covering all aspects of fracture 
mechanics. 

Being studied at Lewis is the 
problem of obtaining more infor- 
mation about how a crack pro- 
gresses from its starting point to 
where it becomes unstable and 
sudden failure occurs. “Contrary to 
what you might expect,” Brown 
says, “even a sharply notched spec- 
imen of material under stress, if 
i t  has any fracture toughness, does 
experience some slow crack growth 
before failure finally occurs.” 

Three techniques a re  presently 
being used here to study this phe- 
nomenon. 

0 A metal strip instrumented 
with foil resistance strain gauges 
is wedged between grooves on 
either side of a crack in a test 
piece of metal and measures dis- 
placement during the test. 

0 An electric current is sent 
through a specimen under strain, 
and probes measure the potential 
drop across the crack. This change 
in potential drop, measured in 
parts of microvolts, detects the 
minute growth of a crack tha t  oc- 
curs in sudden tiny spurts. 

0 A crystal phonograph pick-up 
attached to a specimen under tests, 
picks up the tiny explosive noises 
(or pops) the metal makes as a 
crack grows in it. 

Brown says there is a growing 
future for fracture toughness 
testing. “High strength hardware 
has to be designed on the basis of 
fracture tests rather than defor- 
mation or tensile strength tests. 
Such fracture tests are of great 
value in projects like supersonic 
transports. 

“We have made tremendous 
progress, but there is still work to 
be done in developing new tests 
and in learning to analyze and in- 
terpret more carefully the results 
of the test we now have.” 

The symposium was the first 
ever held by ASTkI’s Special Com- 
mittee on Fracture Testing of 
High Strength Materials. Brown 
is one of the original :nembers of 
the committee, which was founded 
in 1959 at the request of the De- 
fense Department. 

At that  time the Navy was hav- 
ing a great deal of trouble with 
the Polaris missile. Even though it  
was being manufactured from a 
high-yield strength steel, i t  was 
blowing up during flight, in hy- 

drostatic testing, and even during 
manufacture. 

The failure was caused by brit- 
tle fracture because of low-notch 
toughness of high strength mate- 
rials containing cracks, such as 
weld cracks, bead starter craters, 
and tiny inclusions. 

The committee immediately rc- 
alized that low-cost, simple frac- 
ture toughness testing methods 
had to  be developed and people 
working in design and manufac- 
ture educated about the necessity 
and use of such tests. 

Within a few months after the 
committee was formed, the pieces 
of the Polaris puzzle began to fall 
into place. Much of the informa- 
tion came from laboratories like 
Lewis where fracture studies were 
being conducted. The committee 
provided the missing pieces and 
soon the Navy had a dependnble 
missile. 

Polaris wes only the first pro- 
gram to benefit from the fracture 
committcx Every majo: stlucture 
since that time, in which high 
strength is important, has bene- 
fited - from Minuteman up to the 
Saturn vehicle. 

Brown says although there is 
still work to be done, a great deal 
of progress has been made in de- 
veloping fairly simple, short-term 
tests for determining how well 
high strength materials will stand 
up under strain over long periods 
of time. 

Technical 
Papers I 

Recently published Technical 
Notes by Lewis staff members now 
available at the Center Library in- 
clude: 

“An Evaluation of Etchnnts and 
Techmiclues Used t o  Produce Dis- 
locatwit Etch Pits oik Sodium 
Chloride”; Carl A. Stearns; TN D- 
2325. 

“National Altitude Rocket Test 
Facilities”; Jack A. Suddreth; TN 
X-969. 

“Visible Radiation Damage Ef- 
fects  of 40-Mev Alpha Particles on 
Sodium Chloride Crystak”; Michael 
Hacskaylo; TN 0-2329. 

Volume Ion Production i n  a 
Tenuous Helium Plasma”; Ronald 
J. Sovie & Barry M. Klein; TND- 
2324. 

Advanced Copy  of proceedings of 
Conference on New Technology. 

LISTENING TO the somtds of metal cmcking is Edith Brewer, .?em’- 
tary in the Materictls nird Structzires Division. Photo by Pnid Ricdcl 

Scheduling Mars Trip 
Is Complex Operation 

Scheduling a non-stop, round-trip to Mars is a complex operation. 
A Mars-hound probe must he launched at a moving target from an Earth 
that is both rotating on its own axis and revolving ZbOut the sun. 

This aiming problem is so com- 
plex that a probe leaving earth 
orbit one-foot-per-second too fast 
will miss Mars by 56,000 miles. 

Since the distance between the 
two planets varies widely, the best 
travel time varies too. 

According to Roger W. Luidcns, 
head of Lewis’ Flight Sj.stems 
Section, 1971 is the next best year 
for a trip to Mars. 

After the optimum date in 1971 
the two planets begin to draw 
apart until 1980, the worst possi- 
ble launch date. ’rlnc’n the Guild-up 
to the next optimum time, 1989, 
begins. Thus, the best time for 
Mars exploration occurs once 
every 18 years with a particularly 
bad time at the 9-year mid-point. 

The take-off date isn’t the only 
problem, though. Turning the 
spacecraft around and getting it 

back to Earth is another, complex 
problem. In a recent report, Luid- 
ens analyzes three possible turn- 
arounds. 

The gravity turn relies on grav- 
ity to pull the ship into orbit 
around Mars. I t  could then start  
off from Mars orbit back toward 
the Earth. 

It would be easier if the probe 
had its own thrustors. Then it 
could make a “propulsive-gravity” 
turn using both. 

Lastly, there is “atmospheric 
turning” where the atmosphere of 
Mars creates just the right 
amount of drag or lift to turn the 
vehicle homeward. 

Luidens concludes that taking 
advantage of the gravity and 
dense Martian atmosphere offers 
the potential of f a s t ,  light-weight, 
non-stop round-trips to Mars. 

NERVA Nozzle Ordered for Plum Brook 
NASA has awarded a contract One nozzle will be used in the 

with a n  expected value of $1.3 advanced nuclear rocket systems 
million to Rocketdyne Division of analysis program under way at 
North American Aviation, Inc., to Lewis’ Plum Brook Station. The 
provide four RN-6 liquid hydrogen- others will be used in the NERVA 
chilled nozzles to be used a s  test program at the SNPO propulsion 
items. facility in Mercury, Nev. 

rarrighi
Typewritten Text
Lewis News: July 17, 1964




